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WAGER RECOGNITION SYSTEM HAVING AMBIENT LIGHT SENSOR
AND RELATED METHOD

PRIORITY CLAIM
This application claims priority to United States Patent Application Serial No.
14/260,042, filed April 23, 2014.

TECHNICAL FIELD
The present disclosure relates to the field of table gaming, wagering methods and

apparatuses on gaming tables, and automated recognition of wagers on gaming tables.

BACKGROUND

In casino table games, wagering was originally done (and in many circumstances is
still done) exclusively by the physical placement of money, currency, coins, tokens, or
chips on the gaming table, on a betting circle printed on a table surface and allowing the
wager to remain on the gaming table until conclusion of the game and resolution of the
wager(s). The placement of physical wagers on gaming tables allows for some players to
attempt to commit fraud on casinos by the late placement of wagers, alteration of wagers,
and particularly, the late placement of side bet wagers, bonus wagers, and jackpot wagers.

As the payouts for side bets, bonuses, and jackpots can reach levels of hundreds of
thousands of dollars or more at gaming tables, the temptation to commit fraud at the
gaming table increases. Similarly, the casino’s need to prevent fraud increases in order to
assure the wagering game is fair to all players. With the linkage of wagering game
jackpots (e.g., different games) within a casino (or among different casinos), a uniform
standard of control is needed that assures avoidance and prevention of cheating at all tables
and at all facilities.

Numerous systems have been provided or disclosed for the automated recognition
of wagers, including side bets, bonus wagers, and jackpot wagers. For example, in U.S.
Patent 5,794,964 (Jones), a sensor detects when a gaming token is dropped into a slot in the
gaming table surface and a coin acceptor is mounted to detect the passage of a gaming
token through the slot.

U.S. Patent Nos. 5,544,892, 6,299,534 and 7,367,884 (Breeding) disclose an

apparatus for detecting the presence of a gaming token. This apparatus has at least one
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predetermined location for receiving a gaming token on a gaming table. At each
predetermined location for receiving a gaming token designated on the gaming table, a
proximity sensor is mounted to the gaming table such that each proximity sensor is aligned
with one predetermined location. A decoder is electrically connected to each proximity
sensor for determining whether a gaming token is present at each predetermined location.
When the presence of a gaming token is sensed by the decoder, the player's bet is registered
by transmission of a signal indicating the sensed presence to a processor. Each sensor in
these systems has a parallel connection to a processor (e.g., game processor or system
processor) where the individual wagers are recorded and identified. In a preferred
embodiment of these systems, there is a backlight under the predetermined location that
lights up when a wager is made at that location, and remains lit when the processor
identifies acceptance and recognition of the wager during each game or round of play at the
gaming table.

The sensors in U.S. Patent No. 7,367,884 are modulated light sensors mounted into
a machined enclosure or flanged “can” with an upper flange, which in turn, are flush
mounted into the gaming table surface. The sensor detects an object, or chip, placed on top
of a lens above the sensor. When the light source in those sensors hits a “black spot” on
the chip (a high optical density dark spot, such as black marking), the chip presence may
not be sensed. A misread could also result from light reflecting off the inside of the sensor
cover, or in some cases even ambient light “bleeding through” the cover to the receiver.
Additionally, the sensor “can” structure required that a table top be retrofitted by drilling
out holes in the table support surface to accommodate the “can.” Furthermore, each
individual sensor described in the ‘884 patent is directly connected to a gaming controller,
which requires individual complicated wiring leading to a time consuming installation.
Each token sensor assembly requires its own microcontroller with associated software.
Such software requires additional regulatory approval in some jurisdictions. Cumbersome
surge protection is also needed in such systems. In addition, sensor assemblies cannot be
casily replaced or added to existing tables.

Systems with parallel connections between wager sensors and processors may be
susceptible to individual manipulation at each wagering position, and may be difficult to
install. There are also limits on the number of sensors that may be connected in parallel to
the processor. Additional forms of technology may increase security in casino table

wagering games, and to make installation easier and faster to accomplish.
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DISCLOSURE

Embodiments of the present disclosure include a gaming table apparatus,
comprising: support surface; a token sensor controller; and a first token sensor assembly
operably coupled to the token sensor controller, wherein the first token sensor assembly is
physically restrained by the support surface, and wherein the first token sensor assembly
comprises: a container having a translucent cover for supporting a token as a wager, the
translucent cover configured to pass wavelengths of visible light within a predetermined
wavelength range, and substantially attenuate wavelengths of visible light outside the
predetermined wavelength range; a passive ambient light sensor configured to detect a
presence of the wager by: detecting ambient light through the translucent cover if the token
is not placed on the translucent cover; and detecting a lack of ambient light through the
translucent cover if the token is placed on the translucent cover, wherein the passive
ambient light sensor is configured to operate within the predetermined wavelength range.

Another embodiment includes a token sensor assembly, comprising a container
having a height and side walls that define an inside perimeter and an outside perimeter of
the container, and a top surface and bottom surface of the container; a translucent cover
disposed on the top surface, the translucent cover configured to filter out wavelengths in
the visible spectrum that are outside a predetermined range for transmission through the
translucent cover; a circuit board secured to the inside perimeter of the container; and a
passive ambient light sensor disposed on a top side of the circuit board, the passive ambient
light sensor configured to detect a presence of a wager if ambient light is blocked from
entering the container when a token is placed on the translucent cover, wherein the passive
ambient light sensor is configured to operate in low light, such as 11 lux, 20 lux or 30 lux,
for example. In some embodiments, suitable sensors have a spectral response sensitivity
ratio of at least 0.5 or 0.6.

Another embodiment includes a token sensor assembly, comprising a container
having a height and side walls which define an inside and outside perimeter of the
container, and a top surface and bottom surface; a translucent cover disposed on the top
surface of the side walls; a circuit board secured to the inside perimeter of the container; a
plurality of lights disposed on a top side of the circuit board; a passive ambient light sensor
disposed on the top side of the circuit board; and a light controller operably coupled with

the passive ambient light sensor and the plurality of lights, and configured to: control the
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plurality of lights to emit light that passes out of the container and through the translucent
cover responsive to the passive ambient light sensor detecting a presence of a wager; and
not poll a condition of the passive ambient light sensor if the plurality of lights are emitting
light.

In another embodiment, a method of controlling a token sensor assembly is
disclosed. The method comprises detecting an absence of a wager on a token sensor
assembly if ambient light passing through a translucent cover of the token sensor assembly
is sensed by a passive ambient light sensor; detecting a presence of the wager on the token
sensor assembly if ambient light is blocked and not sensed by the passive ambient light
sensor; generating light with a plurality of light sources from within the token sensor
assembly, the generated light passing through the translucent cover and out from the token
sensor assembly if the presence of the wager is detected; and ceasing to poll a condition of

the ambient light sensor while the plurality of light sources are generating light.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of an exemplary gaming table apparatus with an integrated
wager sensing system.

FIG. 2 is a side cross-sectional view of the exemplary token sensor assembly
installed in the gaming table apparatus.

FIG. 3 is a top perspective view of an exemplary token sensor assembly, with
wiring removed, and a token placed on the assembly.

FIG. 4 is a top plan view of the exemplary token sensor circuit board.

FIG. 5 is a bottom plan view of the exemplary token sensor circuit board.

FIG. 6 is a process flow chart for an exemplary of method of installation of a
gaming table apparatus with an integrated wagering system.

FIG. 7 is an electrical block diagram for a schematic of an assembly of token sensor
circuits having segments 7A, 7B, 7C, 7D and 7E in the assembly.

FIG. 7A is an electrical schematic of segment 7A from FIG. 7.

FIG. 7B is an electrical schematic of segment 7B from FIG. 7.

FIG. 7C is an electrical schematic of segment 7C from FIG. 7.

FIG. 7D is an electrical schematic of segment 7D from FIG. 7.

FIG. 7E is an electrical schematic of segment 7E from FIG. 7.

FIG. 8 is a block diagram of an exemplary token sensor controller.
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FIG. 9 is a graph illustrating a spectral response of a token sensor.
FIG. 10 is a flow chart illustrating a method of controlling a token sensor assembly

according to an embodiment of the disclosure.

MODE(S) FOR CARRYING OUT THE INVENTION

In the following description, reference is made to the accompanying drawingé in
which is shown, by way of illustration, specific embodiments of the present disclosure. Other
embodiments may be utilized and changes may be made without departing from the scope of
the disclosure. The following detailed description is not to be taken in a limiting sense, and
the scope of the present invention is defined only by the appended claims.

As used herein, the term “token” is a generic term for any object that may be placed
as a wager on a gaming table for a wagering game. As used herein, a token may include,
for example, money, currency, coins, chips, or other similar object representing value for
wagering during a particular wagering game. Tokens may be opaque in order to block
ambient light from being sensed as will be discussed more fully below. In particular,
tokens may be dark colored (e.g., black), which are difficult to detect using previously
known wagering detection methods that rely on reflection of light from a surface of the
dark-colored token. Embodiments of the present disclosure, however, may be well suited
for detecting the presence of such dark-colored tokens in addition to other opaque tokens of
various colors.

Token sensor data may be interpreted to determine the player positions with live
wagers using a gaming table apparatus. The gaming table apparatus may include a gaming
table support surface with a flexible material (e.g., a cushioning material) having electrical
wires therein which provide a serial communication link between at least two sensors and a
token sensor controller. For example, the flexible material may be selected from the group
consisting of felt, elastomeric polymer, polymeric foam and combinations thereof. In some
embodiments, each token sensor assembly may include a module that engages into a serial
communication link with a first contact on each token sensor. A second contact is also
provided on each token sensor assembly that engages a power source. Engaging may be
effected by a quick-connect connection, by crimping, by using a screw-in connection or
gripping, toggled connection or any other known electrical connection between the contacts

and wiring in the gaming table apparatus.
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In another embodiment, a token sensor assembly for a wagering system may
include: a container having a height and side walls which define an inside and outside
perimeter of the container, and a top surface and bottom surface of the container. A
translucent cover and diffuser may be disposed on the top surface of the side walls of the
container. A circuit board having a top side, a bottom side and an aperture disposed
through both the top side and bottom side is provided. The circuit board may be secured to
the inside perimeter of the container. It is to be understood that the “assembly” is referred
to in various parts of this disclosure to include or exclude the translucent cover and
diffuser.

To affect desired results, the translucent cover may comprise a material
composition, configuration, or both, suitable to filter light such that a narrow range of
wavelengths passes through the translucent cover, and the token sensor may be configured
to receive and sense that narrow range of wavelengths. For example, in one embodiment,
the narrow range could be from 680 nm to 750 nm in wavelength, covering much of the red
visible range of the electromagnetic spectrum. In another embodiment, the narrow range
may be configured for different visible colors, as desired.

As used herein, the term “passing” wavelengths of light refers to the transmissivity
of light (e.g., as a percentage of its intensity) through the translucent cover. It is recognized
that some, but not all light may pass through the translucent cover at some attenuated level.
At some point within the visible spectrum, the wavelengths may be attenuated so that light
is essentially 0% transmitted. Likewise, the sensitivity of the token sensor may have
different sensitivity ratios for different wavelengths relative to the peak wavelength that is
normalized to 1 (e.g., 100% sensitive). In order for light to trigger the token sensor, there
must be at least some overlap in the two predetermined wavelength ranges. The
predetermined range of the translucent cover is configured to attenuate some wavelengths
within the visible spectrum. The token sensor may also be insensitive to certain
wavelengths within the visible spectrum.

For light sources used to indicate the presence of a wager, the emission wavelength
may also be selected to be within or extend through the narrow range (e.g., an LED
emitting at 730 nm), so that the light may transmit from within the token sensor assembly
through the translucent cover with minimal attenuation, and so that the translucent cover
would appear to the naked eye of the players and dealer to be the desired color. The

translucent cover may also reduce harsh, bright light passing through the translucent cover
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around edges of a token, or after a token has been removed, which harsh light might annoy
players at the gaming table. The translucent cover may be any light-transmitting material,
such as glass, polymer, polymeric materials which can be molded, formed and machined,
such as polyesters (e.g., LEXAN® polyester), polycarbonates, polyolefins (especially
polypropylene, polyethylene and mixtures thereof), thermoplastic polymers and
cross-linked polymers. The color of the translucent cover may be provided by dyes or
pigments that cause the passing of the desired wavelengths that contribute to the colored
appearance of the translucent cover. Red is a color that has been used frequently on
electronic wagering areas in the gaming industry. Other colors are also contemplated.
Embossing, engraving, etching and printing on the translucent cover may be used to add
translucency and alphanumeric information. Translucency may also be provided by
light-scattering particulates or bubbles in the composition of the cover.

The translucent cover may be removable from the top surface of the side walls of
the container of a token sensor assembly without having to remove the token sensor or
container from the gaming table. In this manner, the translucent covers may be tailored for
individual types of wagers and individual colors by replacement of the translucent covers.
For example, the translucent cover may be removable by snapping off the translucent cover
by hand or with a tool, unscrewing the translucent cover or releasing a mechanical grip or
lock on the cover.

Another feature useful in the practice of the present technology is the structure of
the container for retaining the token sensor. The outside perimeter of the container may
include at least two openings to allow electrical connection between internal components
and exterior devices. One of the electric contacts may be configured to engage a power
source to power the token sensor for light emission and signal sending. The other contact
is configured to engage a communication link to transmit signals from the sensor to a
receiver outside of the container.

The gaming table apparatus with an integrated wagering system may be made in a
number of ways. For example, one general process for manufacture includes the steps of:
placing at least two cushioning layers on a gaming table support surface; providing
multiple openings in the two cushioning layers; providing channels in at least one of the
cushioning layers and providing wiring within the channels; installing token sensors
through the multiple openings in the at least one cushioning layer and onto a gaming table

support surface; and engaging a signal transmitting output contact extending through an
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exterior surface of the token sensor with the wiring in the channel of the at least one
cushioning layer.

The method may use the token sensor assembly described above, such assembly
having: a container having a height and side walls, which define an inside and outside
perimeter, and a top surface and bottom surface; a translucent cover disposed on the top
surface of the side walls; a circuit board having a top side and a bottom side, wherein the
circuit board is secured to the inside perimeter of the container; a plurality of light sources
disposed on the top side of the circuit board; and at least one light sensor disposed on the
top side of the circuit board to receive ambient light passing through the translucent cover.
As used herein, the term “ambient light” includes light originating from an emitter outside
the gaming table apparatus. The emitter may comprise artificial light, natural light or a
combination thereof.

In the method, the multiple openings could be provided in the at least one
cushioning layer by placing a template over the at least one cushioning layer, wherein the
template defines desired locations for at least a plurality of token sensors on the gaming
table support surface. The method further includes the step of cutting a plurality of
recesses in the at least one cushioning layer corresponding to the desired locations on the
gaming table support surface to allow insertion of at least a plurality of token sensor
assemblies.

The one or more channels may be cut in a top surface of the at least one cushioning
layer for accepting wiring associated with the at least a plurality of token sensors. Wiring
may be provided into the one or more channels cut in the top surface of the at least one
cushioning layer. At least two token sensor assemblies may be installed into the
corresponding plurality of recesses and associated with the wiring provided into the one or
more channels. A second cushioning layer may be placed over the at least one cushioning
layer, wherein the second cushioning layer may have a plurality of recesses corresponding
to the locations of the plurality of token sensors. A gaming table layout may be installed
on top of the second cushioning layer, wherein the gaming table layout has a plurality of
second openings cut into the layout at locations corresponding to locations of the plurality
of token sensors. Preferably a grounding strap is provided that is in contact with each
token sensor assembly side wall. The grounding strap is connected to an earth ground
connection on the power source and can be installed either beneath the at least one cushion

layer or in a channel cut in the cushion layer. The layout may be constructed of a fabric
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and may also be stretched over the cushioned table surface and openings cut to
accommodate the token sensor assemblies. After the gaming table layout has been
installed on top of the second cushioning layer, a plurality of removable translucent covers
may be secured onto the corresponding token sensor assemblies.

The present system may include multiple tables with each table controller, dealer
terminal, or both, connected to a server such as the commercially available GAME
MANAGERT system sold by SHFL entertainment, Inc. of Las Vegas, Nevada. This
system may be used to link progressive proprietary table games such as the CARIBBEAN
STUD® poker game, the THREE CARD POKER PROGRESSIVE® poker game, or the
PROGRESSIVE TEXAS HOLD’EM® poker game. Examples of systems which link
multiple table games with coin sensors are disclosed in U.S. Patent No. 5,393,067 and U.S.
Patent No. 4,861,041.

Embodiments of the present disclosure include a passive ambient light sensor that
detects the presence or absence of a wager based on the detection of ambient light passing
from the casino floor and into the container through the translucent lens. Because reflected
light is not required, the embodiments of the disclosure may be particularly well suited to
detect tokens that are dark in color, have dark spots, or generally have high optical density
regions.

An apparatus for sensing wagering tokens on a gaming table surface is disclosed
that provides unique benefits to the modern casino environment. The low profile token
sensing system that includes at least two serially connected token sensing assemblies may
be mounted into a cushioning layer of a gaming table without modifications to the support
surface. At least one cushioning layer is provided above the support surface, retaining
associated wiring. A top surface of each token sensing assembly is flush with or elevated
slightly (e.g., less than 2 mm, preferably less than 1 mm) above or below the gaming table
surface, including the cushioning layer or layers. Preferably, the cushioning layer is
formed of two layers of foam sheeting, a lower layer having grooves cut therein to
accommodate grounding wires and live wires that run between sensors. The cushioning
layer may also include a top decorative “layout felt” including markings to facilitate game
play, such as pay tables, for example.

On one table, a plurality of wager sensors may be housed in low profile can
structures, the tops of which rest on the support surface and have upper lens covers that are

approximately flush-mounted (+2 mm) into the upper surface of the cushioning layer or
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decorative cover. The lower surface of each can structure is supported by the support
surface such as an upper surface of a wood or wood composite table top in embodiments.
Multiple wager sensor assemblies preferably are connected in series to a token sensor
controller. The token sensor controller may include a field-programmable gated array
(commonly known as a FPGA) or application-specific integrated circuit (ASIC), power
supply, and clock generator. The token sensor controller is in communication with the
dealer terminal, game controller or both. The dealer terminal may be integrated into or in
communication with a game controller. Each gaming table with these components may be
networked to a server through the dealer terminal, game controller or both. In some
embodiments, multiple tables are connected to the server in a local area network (LAN
within one pit in a casino, within one casino, or between certain tables in a casino) or a
wide area progressive (WAP progressive system linking tables between one or more
casinos). The number of tables that can be connected could be as few as one up to over a
hundred tables, in embodiments.

A token sensor assembly includes a container structure that is preferably cylindrical
and includes a centrally mounted circuit board. Preferably the circuit board is suspended
centrally within the structure. The circuit board has a top side and a bottom side. The
circuit board is secured to the inside perimeter of the container and is preferably spaced
from both a top and bottom edge. There may be a plurality of light sources disposed on the
top side of the circuit board as well as a light receiver (i.e., token sensor). Reference to the
figures will further assist in an appreciation of the present technology, and provide further
details and examples of these features discussed above.

FIG. 1 is an exemplary gaming table 102 with a wager sensing system 100. In
some embodiments, the wager sensing system 100 senses jackpot wagers. In some
embodiments, the wager sensing system 100 is configured to sense primary bets, other
types of side bets, and combinations thereof. The wager sensing system 100 may be used
in connection with a progressive jackpot system, such as the system disclosed in U.S.
Patent 5,794,964 (Jones) or in any other bonus or side bet feature system.

The gaming table 102 includes a gaming table surface 110. The gaming table
surface 110 may include a felt surface with indicia printed thereon identifying
elements 104 (e.g., card positions, odds, etc.) of the wagering game. The gaming table 102
may further include markings or other features delineating a plurality of player

positions 120a-120f thereon. The number of player positions 120a-120f may vary
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depending on the particular wagering game, and on the size of the gaming table
surface 110. For example, for a standard gaming table for games like TEXAS HOLD’EM
BONUS® poker, THREE CARD POKER® and Pai Gow Poker, six or seven player
positions 120a-120f may be provided. Because the player positions 120a-120f may be
configured essentially the same, only player position 120a will be described in detail.

The player position 120a includes conventional wager areas 125 (e.g., a primary bet
area and a bonus bet area), and may also comprise a tokén sensor assembly 130 (e.g., a
progressive wager sensor). The conventional wager areas typically comprise a betting
circle printed on the layout. The token sensor assemblies 130 for the plurality of player
positions 120a-120f are electrically connected in series with serial wiring 135 (shown as a
dotted line). Although the token sensor assembly 130 is described in this example as being
used for sensing a progressive wager, it is understood that token sensor assemblies could be
used for any and all wager areas without deviating from the scope of the disclosure.

The gaming table 102 may further include a chip tray 140 disposed opposite player
positions 120a-120f for access by a dealer. The chip tray 140 may include an integrated
dealer input and display 150 as part of the dealer terminal. The gaming table 102 may

further include a token sensor controller 160 (shown in phantom), which may be disposed

‘within the housing of the chip tray 140, within a separate housing mounted under gaming

table 102, or at some other suitable location. In this example, the token sensor
controller 160 is adjacent the integrated dealer input and display 150. The token sensor
controller 160 is electrically connected to token sensor assemblies 130 by the serial
wiring 135.

The token sensor controller 160 may include logic (e.g., FPGA, ASIC, etc.), a
power supply, and a clock generator, and any other desired component configured to
perform functionality added to enhance the performance of the token sensor assembly 130.

The wager sensing system 100 further includes a game controller 170 electrically
connected to the integrated dealer input and display 150 and token sensor controller 160 by
system wiring 185. The wager sensing system 100 may also include an integrated card
handling device 180 (e.g., a shoe, a shuftler, etc.) electrically connected to the game
controller 170 by system wiring 185. The card handling device 180 may be configured
with card reading functionality so that cards stored, delivered, or withheld have at least one

of a suit and a rank read and that information processed, as desired. Examples of card
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handling devices with such card reading functionality is disclosed in U.S. Patent Nos.
7,769,232; 7,766,332; 7,764,836; 7,717,427; 7,677,565; 7,593,544; and 7,407,438.

As discussed above, a string of multiple token sensor assemblies 130 may be
electrically connected to token sensor controller 160 in series. In some embodiments, the
token sensor controller 160 may manage a plurality of strings of token sensor
assemblies 130 connected in a series. For example, the token sensor controller 160 may
include at least two serial ports, each serial port capable of supporting up to thirty-two (32)
serially connected token sensors. As a result, up to four different wagers may be reportable
on each player position 120 of a seven-player table and five different wagers may be
reportable on each player position 120 on a six-player table. The token sensor
controller 160 may send signals to the token sensor assemblies 130 and may receive signals
from the token sensor assemblies 130 to enable each token sensor assembly 130 to sense a
new token, and can also place those sensors in “game over” mode in which token sensor
assemblies 130 are ready to accept bets for a new round of play.

As will be discussed in further detail below, each token sensor assembly 130 may
include a passive ambient light sensor configured to detect the absence or presence of a
wager based on the ability to sense ambient light entering the token sensor assembly 130
through the translucent cover. The passive ambient light sensor may operate within a
narrow wavelength range that at least partially overlaps with the wavelength range of the
translucent cover. In addition, the circuit board in each token sensor assembly 130 may
include several simple logic gates but no software runs on the circuit board. These logic
gates determine which operational mode the token sensor assembly 130 is operating in,
such as if the token sensor assembly 130 is reading or writing to the token sensor
controller 160, reading data from the token sensor, etc.

FIG. 2 is side cross-sectional view of the low profile token sensor assembly 130
installed in the gaming table 102. The gaming table 102 includes a gaming table support
surface 215. The gaming table support surface 215 may comprise a layer of plywood or
other rigid material. The gaming table 102 may further include a first cushioning layer 240
placed on gaming table support surface 215. The first cushioning layer 240 may be formed
from foam. The first cushioning layer 240 may include plurality of openings (i.e.,
cylindrical holes 210) in which the token sensor assemblies 130 may be disposed. In
addition, at least one channel (not shown) may be cut horizontally into the first cushioning

layer 240 between holes 210. This channel is used to accommodate the serial wiring 135
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(FIG. 1) and a grounding strap (not shown) between the token sensor assemblies 130. The
channels may be cut in a “V” shape, “U” shape, rectangular or square shape or any other
shape to accommodate the serial wiring 135.

If power is transmitted through the serial wiring 135, there is a possibility for
interference. The use of a grounding strap is one method of preventing interference and/or
reducing sensitivity to outside interference from electrical current flowing through wires
(power and communication). Using a lower frequency in the transmission of power further
may also reduce such interference problems, and in some very low frequency ranges (e.g.,
less than 500 Hz, e.g., 150-400 Hz or 200-350 Hz) the need for the grounding strap may be
reduced and interference issues are also reduced. Data may also be transmitted at low
frequency ranges because the quantity of data being transferred is small. This, in turn,
allows the use of a simple resistor/capacitor solution to passing a state discharge test, for
example a required static discharge test for electronic devices.

The gaming table 102 may further include a second cushioning layer 230 installed
above the first cushioning layer 240. The second cushioning layer 230 may include
holes 232 corresponding to the plurality of holes 210 in which the token sensor
assemblies 130 are disposed. The second cushioning layer 230 may not have
corresponding channels as the absence of a second set of channels helps to smooth out the
gaming table surface 110 and conceal the serial wiring 135.

The token sensor assemblies 130 may include token sensor containers 200 disposed
within holes 210, 232 in the cushioning layers 240, 230. The token sensor containers 200
may be formed as cylindrical cans. The token sensor containers 200 have side walls and an
integrally formed base connector 211. The base connector 211 may be configured to attach
and secure the token sensor container 200 to the table support surface 215, such as with a
wood screw 217, adhesive, nail, staple or other suitable securing device. The token sensor
assemblies 130 may further include removable translucent covers 190 that couple (e.g.,
snap, screw, etc.) to the top edge of token sensor container 200 and sit relatively flush (e.g.,
+2.0 mm, +1.0 mm or +0.05 mm) with the gaming table surface 110. The surface 110 may
comprise a cloth cover or layout. The translucent cover 190 supports gaming tokens (not
shown) being sensed by the token sensor assembly 130. The translucent cover 190 may
also assist in securing the gaming table surface 110 (e.g., felt).

The token sensor assembly 130 may further include a diffuser 218 positioned above

the circuit board 300 within the token sensor and beneath the translucent cover 190. The
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diffuser 218 may be disc-shaped with an aperture that allows ambient light to reach the
sensor 340 (Fig. 4). In one embodiment, the aperture is circular. The shape of the aperture
and its location can vary depending upon the sensor and the position of the sensor on the
board. The diffuser 218 provides a softer appearing light that is provided to indicate the
presence of a wager to the player or to the house (e.g., via light sources 320 in FIG. 4).
The diffuser 218 may also hide the circuitry from outside view. The translucent cover 190
may be configured to pass wavelengths of a predetermined range within a subset of the
visible light spectrum, and filter out wavelengths outside that predetermined range, which
may also contribute to a softer, and more appealing colored light presented to the player
and dealer, in addition to somewhat concealing the diffuser 218.

FIG. 3 is a top perspective view of an exemplary token sensor assembly 130, with
wiring removed, and a token 265 placed on the assembly. The token sensor container 200
has side walls 205 that define an inside and outside perimeter of token sensor
container 200. The token sensor assembly 130 may include a token sensor 340 (FIG. 4)
located within the token sensor container 200. The token sensor 340 may be mounted on a
circuit board 300 (FIG. 4) that is secured to the inside perimeter of the token sensor
container 200.

As shown in FIG. 3, one or more wiring grooves (i.e., notches 250a, 250b) are
disposed around the bottom end of token sensor container 200 for the grounding strap to
pass through to be connected to the token sensor. In addition, the token sensor
container 200 may include apertures 252a, 252b disposed around the middle of the token
sensor container 200 such that the serial wiring 135 may be connected to the token sensor
within the token sensor container 200.

The token sensor assembly 130 may further include the translucent cover 190,
which is disposed on the top end of token sensor container 200. The translucent cover 190
in embodiment is configured to pass wavelengths within a predetermined range of
wavelengths within the visible light spectrum, which predetermined range may be selected
based on the predetermined wavelength range for the spectral response of the token
sensor 340 such that the two predetermined wavelength ranges overlap. In other words, the
translucent cover 190 may act at a lens that allows wavelengths within the visible light
spectrum to pass there through that are within the wavelength range that may be detected
by the token sensor 340. For example, if the token sensor 340 is sensitive for detection

within the visible red spectrum range, the translucent cover 190 may also pass wavelengths
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that at least partially overlap within the visible red spectrum range. Thus, the translucent
cover 190 may appear red to the user. If the token sensor 340 is sensitive for detection
within the visible blue spectrum range, the translucent cover 190 may pass visible light
within the visible blue spectrum range. Thus, the translucent cover 190 may appear blue to
the user. The wavelength range of the passed wavelengths of the translucent cover may not
align perfectly with the wavelength range of the spectral response of the token sensor 340;
however, the two wavelength ranges need to at least partially overlap in a way to provide a
sufficient amount of light detectable by the token sensor 340.

The token sensor container 200 in embodiments is low profile, such that a height of
the container 200 does not exceed a combined thickness of the cushioning layer or layers,
plus the thickness of the layout. The container 200 may have a total height (without the
translucent cover 190) from about one-half inch to about five-eighths inch and may nest
within the cushioning layer or layers, making it unnecessary to cut holes into the table
support surface 215. This simplifies installation, avoids the need to modify customer
tables, simplifies maintenance and reduces the down time needed to convert a conventional
gaming table to a gaming table equipped with the wager sensing system 100.

FIG. 4 is a top plan view of the token sensor circuit board 300. FIG. 5 is a bottom
plan view of the exemplary token sensor circuit board 300. The circuit board 300 may be
secured to the inside of the token sensor container 200 (FIG. 3) with fasteners (not-shown).
The fasteners may be mechanical, adhesive, or other fasteners. The circuit board 300 has a
top side 305a (FIG. 4) and a bottom side 305b (FIG. 5). When secured within the token
sensor container 200, the top side 305a of the circuit board 300 may face toward the
translucent cover 190 (FIG. 3), whereas the bottom side 305b of the circuit board 300 may
face away from the translucent cover 190.

The circuit board 300 may have the token sensor 340 and the plurality of light
sources 320 disposed on the top side 305a thereof. In some embodiments, the token
sensor 340 may be mounted near the center of the circuit board 300 or other location for
the token sensor 340 to be in the field of view for the ambient light entering the token
sensor assembly 130 if the token 265 is not present. The center of the circuit board 300
may be desirable, particularly for embodiments employing a disc-shaped diffuser 218 with
a central aperture so that the light entering the center of the token sensor assembly 130 only
passes through the translucent cover 190 because of the presence of a center aperture i the

disc-shaped diffuser 218.
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In some embodiments, the light sources 320 may be mounted around the periphery
of the circuit board 300 or other location for the light emitted by the light sources 320 to be
viewed by the player and/or dealer when the token 265 is resting on the translucent
cover 190. Thus, the light emitted by the light sources 320 may serve as an indication to
the players and/or dealer that a wager has been made as detected by the token sensor 340.

The token sensor 340 may be a passive ambient light sensor configured to detect
the presence or absence of ambient light passing through the translucent cover 190. The
diameter of the token sensor 340 may be larger than the diameter of the aperture of the
diffuser 218. As discussed above, the translucent cover 190 may be configured to pass a
predetermined range of wavelengths of light within the visible light spectrum while
attenuating other wavelengths of light outside of that predetermined range. For example,
the translucent cover 190 may pass wavelengths so as to appear red, blue, green, or other
colors or shades as desired. The wavelengths passed and/or attenuated by the translucent
cover 190 contribute to the apparent color of the translucent cover 190. For example, a
translucent cover 190 that allows light to pass with wavelengths that are red (e.g., a range
between 620 and 750 nm, including 650 nm) while attenuating the other wavelengths may
also appear to be red to the user. Similarly, a translucent cover 190 that allows light to pass
with wavelengths that are green (e.g., a range between 495 and 570 nm, including 510 nm)
while attenuating the other wavelengths may also appear to be green to the user. The same
is true for translucent covers configured to pass other wavelengths (e.g., ranges including
violet (380-450 nm, including 400 nm), blue (450-495 nm, including 475 nm), yellow
(570-590 nm, including 570 nm), orange (590-620 nm, including 590), etc. Of course,
light from the other wavelengths may still pass through the translucent cover 190 at an
attenuated level; however, the attenuation may be steep, and the further away the
wavelength is from the peak wavelength of the translucent cover 190, the more attenuated
the light may be. For example, the peak wavelength may be centered about 680 nm with
the range of about 630 nm to about 730.

The token sensor 340 may be configured to be sensitive {(e.g., have a spectral
response) to frequencies at or near the wavelengths passed by the translucent cover 190. It
is important for the ambient light sensor of the present invention to operate with accuracy
in casino lighting conditions. Casino conditions can include extremely low light (i.e. 11
lux), high light indoor conditions (i.e. up to 1,000 lux) and in rapidly changing and variable

light conditions. For example, a gaming table equipped with sensors of the present



WO 2015/164523 PCT/US2015/027134

10

15

20

25

30

17 -

invention may be physically located next to a bank of slot machines that produce blinking
lights upon the occurrence of certain game events. Ranges of lux values that can be found
in a casino can therefore vary between 11 and 1,000 lux, but more commonly between 11
and 400 lux. (Lux is a measure of lumens per square meter.)

Suitable sensors may be operated in a high gain mode in order to rapidly adjust to
varying light conditions. Suitable sensors operate in a mode that approaches that of an
on/off switch. Because other casino equipment can cause the light conditions to vary, and
change frequently, it is desirable to operate the sensors in a high gain mode so that the
sensor is relatively insensitive to light variations. In other words, the sensor is capable of
rapidly absorbing the ambient light and generating a signal regardless of the intensity of the
light or changing light conditions. In one embodiment, a sensor is capable of operating in
light between 11 and 400 lux.

Because of the wavelengths passed by the translucent cover 190 within a
predetermined range, wavelengths outside of the predetermined wavelength range may be
attenuated (e.g., filtered out) before reaching the token sensor 340. An example of such a
suitable sensor is the BHI600FVC analog current output type ambient light sensor
available from ROHM Semiconductor of Kyoto, Japan. The BH1600FVC sensor has a
spectral response 910 shown in the graph 900 of FIG. 9. While such a sensor may have a
spectral response 910 to wavelengths from about 400 nm to about 830 nm (corresponding
to roughly the visible light range of 390 nm to 700 nm), the token sensor 340 may be more
responsive at or near its peak wavelength of about 560 nm. Wavelengths from about 500
nm to 660 nm may generate a response that has approximately 0.8 sensitivity ratio and
above. The sensitivity ratio sets its peak wavelength to be normalized at 1, and the other
wavelengths’ sensitivity is measured as a percentage of the sensitivity of the peak
wavelength.

While such a sensor may be appropriate for a translucent cover 190 that passes
wavelengths near the visible yellow wavelength (570 nm), other wavelengths (e.g., orange
(590 nm), red (650 nm)) may also be within a tolerance from the peak (e.g., 0.8 sensitivity
ratio) such that the received light by the token sensor 340 may also produce strong enough
signals for obtaining a valid detection that a wager is not present. The tolerance for
receiving wavelengths within the token sensor’s sensitivity ratio of 0.8 and above may still
produce a strong enough light to trigger the token sensor 340, whereas a wavelengths near

the token sensor’s sensitivity ratio of 0.6 may require that the wavelength be closer to the
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peak wavelength passed by the translucent cover 190. For example, light having a
wavelength that is only 30% transmissive through the translucent cover 190 may be
sufficient if the sensitivity ratio of the token sensor 340 at that wavelength is 90%. Other
combinations are contemplated, which may depend on the transmissivity of the wavelength
through the translucent cover 190, the sensitivity ratio at that wavelength, the overall
intensity of the light, and other characteristics of the token sensor 340. For example,
operating the token sensor and operational amplifier in a high gain mode may further
reduce the amount of overlap and intensity that is required to trigger the token sensor 340.

In addition, the light sources 320 (FIG. 4) may be configured to emit a light having
a wavelength (or wavelengths) that is within the predetermined range of wavelengths
passed by the translucent cover 190. As a result, the translucent cover 190 and the light
emitted by the light sources 320 may appear to be the same color. For example, both the
translucent cover 190 and the light sources 320 may appear to be red, green, blue, or other
color as desired. As a result, the light from the light sources 320 that passes through the
translucent cover 190 to the player and/or dealer may be stronger and more aesthetically
pleasing.

Referring now to FIG. 5, the circuit board 300 may also have a plurality of wiring
connectors 355a, 355b disposed on the bottom side 305b thereof. The wiring connectors
355a, 355b may be coupled with the serial wiring 135 (FIG. 1), such as by snap-in, screw
in, mechanical clamping or other fastening methods. The wiring connectors 355a, 355b
may be used to serially connect multiple token sensors 340 from the plurality of token
sensor assemblies 130 to the token sensor controller 160 and/or the power supply (not
shown).

FIGS. 3-5 will now be referred to together. In operation, the token 265 may be
placed on the translucent cover 190 of the token sensor assembly 130. The token 265 may
be substantially opaque thereby blocking the ambient light of the room (e.g., casino) from
entering the token sensor container 200. The presence of the token 265 may be sensed by
the token sensor 340 based on the detection (or absence of) ambient light received through
the translucent cover 190. For example, if the token 265 is placed on the translucent
cover 190, the token sensor 340 may detect the absence of ambient light being received.
The token sensor 340 may generate a signal indicating the absence of light detected by
token sensor controller 160, and the signal may be transmitted to the game controller 170.

1f the game controller 170 receives the signal(s) from the token sensor controller 160, the
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game controller 170 may associate the sensed token signal with a player position, such as
player position number one, and optionally identifies the type of wager (e.g., base game
wager, progressive wager, bonus wager, side bet wager, etc.). The recognition of the type
of wager and the player position may be accomplished by a look up table, an algorithm, an
initialization program, or the like.

A signal from the token sensor 340 may be sent to a memory logic gate 416
(FIG. 7D), which is read by the token sensor controller 160. The token sensor
controller 160 may also send a signal to the token sensor assembly 130 to enable the light
sources 320, which provides a visual indication of the placement of a wager at an
appropriate time during play of a casino table game. The light sources 320 may initially
flash in a predetermined pattern until a dealer locks the bets via dealer input and
display 150. Upon locking the bets, the light sources 320 may remain lit in a continuous
“on mode” until the end of the round. In this fashion, even if token 265 is removed from
token sensor assembly 130 (which is often done to collect a non-refundable jackpot wager
or some side bets), the light sources 320 will remain illuminated. Additionally, the dealer
may “unlock” the ability to place wagers via the dealer input and display 150 to allow a
player to add or remove a bet just prior to dealing cards. Because the game controller 170
may receive hand information from a card handling device 180, once a win is determined,
another signal from game controller 170 may cause token sensor assemblies 130 to blink in
another predetermined pattern.

The light sources 320 are contained within the container and generate light from
within the token sensor assembly 130 that passes through the diffuser 218 and translucent
cover 190 (e.g., around the periphery of the token) to be visible by the players and/or
dealer. While the light sources 320 are illuminated, some of the light from the light
sources 320 may be sensed by the token sensor 340. As a result, the token sensor 340 may
have a misread because light was still detected from within the token sensor assembly 340
even though the token remains on the translucent cover 190 blocking the entry of ambient
light from the room. In other words, the light emitted by the light sources 320 may cause
the token sensor 340 to not sense a token when placed on the transiucent cover 190.

In some embodiments, the token sensor assembly 130 may be configured to not poll
a condition of the token sensor 340 while the light sources 320 are illuminating regardless
of whether or not the token 265 is placed on the translucent cover 190. The illumination

may occur while the light sources 320 are flashing, such that the token sensor assembly
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alternates between polling the condition of the token sensor 340 when the light sources 320
are off, and not polling the condition of the token sensor 340 when the light sources 340
are on. For example, in some embodiments, the token sensor assembly 130 may be
configured to ignore the signal generated by the token sensor 340 while the light
sources 320 are illuminated. For example, the token sensor assembly 130 may ignore the
signal through control logic within the token sensor assembly 130 if the token
assembly 130 receives feedback that light was detected while the light sources were
emitting. In some embodiments, the token sensor 340 may be deactivated, such that the
signal may not be generated by the token sensor 340 while the light sources 320 are
illuminated. In some embodiments, the token sensor assembly 130 may include a
mechanical element placed between the token sensor and the light sources 320 such that the
illuminated light from the light sources is blocked from being received by the token
sensor 340.

FIG. 6 is a process flow chart for an exemplary method of installation of a gaming
table apparatus with an integrated wagering system. The method includes at operation 405,
placing at least one cushioning layer on a gaming table surface. At operation 410, a
template is placed on top of at least one cushioning layer 240. The template contains a
plurality of identified locations for installing the plurality of token sensor assemblies 130.
At operation 415, the plurality of recesses 210 are shown to be cut into the at least one
cushioning layer 240 corresponding to the locations of the plurality of token sensor
assemblies 130. Preferably, a second cushioning layer 230 and felt gaming table
surface 110 are cut at about the same time as the at least one cushioning layer 240. In that
event, second cushioning layer 230 and surface 110 would be removed before proceeding
to operation 420. At operation 420, one or more channels (not shown) are cut into the at
least one cushioning layer 240 to accommodate serial wiring 135. Preferably, the channel
is cut in an inverted “V” shape and the cushioning material from the center of the channel
is removed. In this manner, the top surface of the at least one cushioning layer 240 over
one or more channels remains essentially intact leaving a slit through which serial
wiring 135 and grounding strap 260 may be pushed into the channel. Additionally, a
grounding strap 260 may replace a traditional grounding plate that eases installation and
reduces costs. In other embodiments, the channel is cut in the shape of a “V,” “U,” square
or rectangle, and a second cushioned layer is positioned over the lower channeled layer to

enclose the channel.
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Once the plurality of recesses 210 and one or more channels (not shown) have been
cut into first cushioning layer 240, at operation 425 token sensor assemblies 130, serial
wiring 135 and grounding strap 260 may be installed in the respective openings or
holes 210 and channels. After installing serial wiring 135 and grounding strap 260 into the
channel, at operation 430 second cushioning layer 230 may then be installed.
Alternatively, token sensor assemblies 130 may be installed after placing second
cushioning layer 230 over the at least one cushioning layer 240. At operation 435, the
gaming table surface 110 (e.g., felt) is placed over second cushioning layer 230. Finally, at
operation 440, a plurality of removable translucent covers 190 are installed, i.e.-“snapped”
onto the top end of the respective plurality of token sensor containers 200, thereby securing
the surface 110 (e.g., felt) around token sensor assemblies 130. In one embodiment, each
token sensor assembly 130 is fastened to the table support surface 215 by a fastener, such
as a screw, staple, nail, adhesive or the like. A conventional wood screw is a suitable
device for attaching each assembly to the table. During fastening, the grounding strap (not
shown) may be positioned under oppositely spaced notches 250a, 250b (shown in FIG. 3)
so that each assembly is properly grounded to earth ground. The other wires may be
fastened to the circuit board 300 at connectors 355a, 355b through apertures 252a, 252b.

FIG. 7 shows the schematic of the electronic circuitry of an individual token sensor
assembly 402, with the schematic being shown in sections in FIGS. 7A-7E. In other
words, FIG. 7A is an electrical schematic of segment 7A from FIG. 7; FIG. 7B is an
electrical schematic of segment 7B from FIG. 7; FIG. 7C is an electrical schematic of
segment 7C from FIG. 7; FIG. 7D is an electrical schematic of segment 7D from FIG. 7;
FIG. 7E is an electrical schematic of segment 7E from FIG. 7.

Components include: a sensor sub-circuit 404 (FIG. 7A), a power indicator
light 432 (FIG. 7A), an operational amplifier 434 (FIG. 7A), a lamp controller circuit 406
(FI1G. 7C), lamp output controller 408 (FIG. 7D), first connector 410 (FIG. 7D) to transmit
signals (or not) to an adjacent token sensor through a serial connection, additional
memory 412 (FIG. 7D), an inverter 414 (FIG. 7D), system memory 416 (FIG. 7D), sensor
mode controller 418 (FIG. 7D), second connector 420 (FIG. 7B), power input circuit 422
(FIGS. 7B, 7E), time-constant resistor capacitors 424 (FIGS. 7B, 7E), surge
suppressor 426 (FIGS. 7B, 7E), drivers 428 (FIG. 7E), and loopback switch 430 (FIG. 7E).

Referring to FIG. 7A, the sensor sub-circuit 404 may include a token sensor 436

operably coupled with the operational amplifier 434. The token sensor 436 may be an
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ambient light sensor configured to determine whether a token is placed on the token sensor
assembly 130 based on the presence or absence of ambient light received through the
translucent cover 190 as discussed above. For example, the token sensor 436 may be
configured similar to the token sensor 340 by being sensitive to wavelengths that
correspond to the wavelengths allowed to pass through the translucent cover 190, as
discussed above with respect to FIG. 4.

The token sensor 436 may be configured to operate in a high gain mode (e.g.,
through setting an input to the token sensor 436), which may have a gain in the order of
100x or more. The high gain mode may cause the operational amplifier 434 to saturate
even with a low level of ambient light. As a result, the token sensor 436 may be able to
operate in a wide range of ambient light conditions. For example, the high gain mode of
the token sensor 436 may enable the token sensor 436 to sense low light levels (i.e. as low
as 11 lux) as long as there is sufficient ambient light to just trigger the token sensor 436. In
addition, once the operational amplifier is saturated, the token sensor 436 may be
insensitive to variations in light levels in the ambient light, which may be useful in casinos
where there is a lot of flashing lights and other rapid changes in the lighting in the
environment. Further gain may be added by selecting the input resistor (R1) to the
operational amplifier 434 to raise the voltage on the input to the operational amplifier 434.
Setting the gain too high, however, may have the tradeoff of false triggers, for example if
some light was to leak around the edges of the token placed on the translucent cover 190.

The power indicator light 432 may be coupled to the output of the sensor sub-
circuit 404 to indicate whether the sensor sub-circuit 404 circuit has power. The power
indicator light 432 may be turned off or on when necessary for testing.

Referring to FIG. 7B, the second connector 420 may be connected to an adjacent
token sensor assembly 130, the token sensor controller 160, or not at all depending on the
location of the token sensor assembly within the serial string of token sensor
assemblies 130. The power input circuit 422 provides power to the token sensor
assembly 130. The time-constant resistor capacitors 424 may be configured to flatten the
spike output from the surge suppressor 426 in the event of a power surge.

The connector 420 may be an input connector configured to receive signals from
the previous token sensor assembly in the serial string. The connector 420 may include the

following inputs:
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Data Out A may be the output of the previous token sensor assembly or the token
sensor controller 160.

Data Clock A may be a clock signal (e.g., 250 HZ). This clock signal is sent from
the token sensor controller 160 and the frequency may not be changed by the token sensor
assembly;

Loopback Ctrl A may be 5 V if the token sensor assembly in the serial string is not
the last token sensor assembly;

Input Select A may be signal used for selection of mode 1 or mode 2;

Data In A may be the feedback to the controller; and

Dim Ctrl A may control the brightness of the light sources of the token sensor
assembly.

Referring to FIG. 7C, the lamp controller circuit 406 is configured to control the
light sources of the token sensor assembly. In FIG. 7C, the light sources are labeled DS1-
DS6. In operation, when the player places an opaque token on the translucent cover 190,
the lamp controller circuit 406 may turn the light sources on or off, change brightness,
display a pattern, etc. to indicate that a wager has been made. The control of the light
sources DS1-DS6 may depend on the LED drive signal and the DIM control signal input
into an AND gate. If the LED Drive signal is high, it may be an indication that a wager has
been made. The DIM control signal may be received from the controller to control whether
the light sources should flash, be held high, or turn off.

Referring to FIG. 7D, the sensor mode controller 418 is configured to operate each
token sensor assembly 402 in one of at least two modes. In addition, the sensor mode
controller 418 can perform a number of operations on the token sensor assembly. The
sensor mode controller 418 may be configured to cause a cycle to begin sensing, turning
lights on and off, and restarting a new cycle of token sensing with the initiation of a new
round of play of the game. The sensor mode controller 418 may also provide a simple
clock pulse that is connected to one of the wires and, for the simplest example, this clock
pulse is the same for each of the token sensor assemblies because of the manner in which
the sensors are serially wired together. Another function of the sensor mode controller 418
is change the mode of the token sensor assemblies. All of the token sensor assemblies may
be simultaneously in the same mode because they are wired together serially. The mode of
cach sensor changes together at different stages of the wagering game, from an unlit to lit

condition, and then back again. The sensor mode controller 418 may receive the data
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signal from the token sensor 436 (FIG. 7A) and the Data Out A signal from the

connector 420 (from the previous token sensor assembly). The Data Select A signal
controls the sensor mode controller 418 to output either the data signal from the token
sensor 436 or the Data Out A signal from the connector 420. The data output from the
sensor mode controller is sent to the system memory 416, which may be a one bit memory
chip (e.g., flip-flop) that stores the data and outputs the data responsive to the clock (clk)
input (e.g., on the rising edge) to the system memory 416. The data may then be
transmitted from the system memory 416 as Data Out B to both the LED driver (to drive
the light sources DS1-DS6) and to the first connector 410 to be sent to the next token
sensor assembly 130. The data may be transmitted to the connector through another
memory 412 (e.g., flip-flop) that may act as a buffer to slow down the Data Out B signal
from shifting too fast causing a race condition. In addition, an inverter 414 may receive the
clock signal (clk) to control operation of the additional memory 412. The inverter 414 may
cause the Data Out B to change on the falling edge of the clock.

The token sensor assemblies 130 may have different operational modes.

Mode 1 is the read/write mode.

In Mode 1, the sensor reads data stored in the system memory 416 and that data in
the system memory 416 is further sent to the lamp output controller 408 to control whether
to turn off or on the light sources (FIG. 7C) as according to the DATA OUT signal output
by the sensor mode controller 418. Thus, during read mode, the data on the Data Out B
signal corresponds to the output from the token sensor 436 that indicates whether a wager

has been made and detected.

Mode 2 is the shift mode.

In Mode 2, the sensor mode controller 418 transfers the desired state of the lights to
the memory 416 by outputting the desired state of the lights, one at a time, to each of the
token sensor assemblies 130. If there are three token sensor assemblies, the controller may
use three cycles to transfer the desired state to the first token sensor connected to the
controller. During each cycle, the desired state is shifted to the next serially connected
token sensor assembly. This mode is also used to read the memory in each token sensor. It

takes two cycles to read the memory of the three token sensors.
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In Mode 2 and during each cycle, data is shifted from the memory 416, then to the
adjacent token sensor assembly 130, and then to another adjacent token sensor assembly
and so on until all sensor memories 416 are loaded with data.

This mode is used to transfer the actual state of the token sensor assembly to the
controller. The state that was in the memory 416 at the start of the cycle is also used to
light the light sources DS1-DS6 because the LED drive is fed back into the sensor mode
controller 418 and passed to the lamp output controller 408 to control the light sources
rather than the output from the sensor mode controller 418. As a result, the new token
sensor state (received from the previous token sensor assembly while being shifted) is
stored in memory 416 at the same time the current state of the memory is 418 used to
control the light sources DS1-DS6 in the token sensor assembly 130.

Before the first cycle, the token sensor controller 160 can read the memory 416 of
the third token sensor assembly 413, which is the token sensor assembly 413 directly
connected to the token sensor controller 160. After the first cycle, the state of each token
sensor assembly is transferred to the next token sensor assembly in the serial string. After
the first cycle, the state of the memory 416 in the second token sensor assembly is
transferred to the third token sensor assembly. After the first cycle, the state of the
memory 416 in the first token sensor assembly is transferred to the second token sensor
assembly. Before the second cycle the state of the second token sensor assembly is read by
the token sensor controller 160 because the third token sensor memory 416 now holds the
information that was in the second token sensor assembly. After the second cycle the state
of the memory 416 in the second token sensor is transferred to the third token sensor
assembly. After the second cycle the state of the memory 416 in the first token sensor
assembly is transferred to the second token sensor assembly. Now the third token sensor
assembly memory 416 contains the information from the first token sensor assembly. Now
the token sensor controller 160 can read the information that was in the first token sensor
because it has been transferred to the third token sensor assembly by the controller giving
the token sensors assemblies two cycles. The token sensor controller 160 can read a
different number of token sensors in a similar manner.

The token sensor controller 160 may also use Mode 2 to determine the number of
token sensor assemblies by transferring digital data patterns into the first token sensor
assemblies and reading the memory 416 of the final token sensor assembly. There is a

switch built into each sensor that allows the last token sensor assembly to either connect
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the memory 416 in the token sensor assembly to the next token sensor assembly or return it

to the token sensor controller 160. This switch is activated if the last token sensor does not

have anything connected to it. This allows each token sensor assembly to be connected to

the next token sensor assembly using the same wire cable.

Among benefits of the serial arrangement are:

1.
2.

Example 1

Simple wiring;

Allows for simple surge protection to be able to easily pass a 27 KV shock
test;

Simple low cost circuit;

Each token sensor is the same and can be readily replaced without
interfering with the ability of operating token sensors to continue working
during play of games;

The position of each token sensor assembly is determined by its location in
the serial string;

Ease of initial installation;

Allows for simple grounding of all token sensor assemblies that only
requires a ground strap to follow the serial string;

The simple circuit allows for a simple low profile housing that makes
installation simple; and

Allows for easily changing the number of token sensor assemblies to be

changed by simply adding more in the serial string.

The token sensor 436 reads a token at the start of the cycle by detecting that the

token blocked the ambient light passing through the translucent cover 190. Because it is

the first cycle, no data is found in the memory 416. That information (i.e., no data) is

transferred to the light sources. As a result, the light sources remain off. After the cycle,

the token sensor 436 may again read the token, and that information (i.e., data indicating a

wager) is copied into the memory 416. This puts information into memory 416 that a token

is present and the light is turned on in an appropriate mode (e.g., flashing before lock-out

of bets, and continuously after lock-out of bets).
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Example 2
Assuming that the first and last token sensors are serially connected to the

controller, the following conditions exist:

Before the cycle, the second token sensor memory contains something and the first
and third token sensor memory contains no data. After the cycle, the information from the
controller is transferred to the first token sensor. The information from the first token
sensor is transferred to the second token sensor. The information from the second token
sensor is transferred to the third token sensor. The information from the third token sensor
is transferred to the controller.

It takes three cycles to transfer new data into the three token sensors. It takes the
two cycles to transfer the data that was in the token sensors to the controller.

To read three token sensors and set the lights, the following steps are used.

Step 1: The controller sets the token sensor assembly in Mode 2 and in three cycles
the state of the desired lights is transferred to the memory in the token sensor assembly.

Step 2: After the three cycles that transferred the desired state of the lights into the
memory of each token sensor assembly the mode of the token sensor assembly is changed
to Mode 2.

Step 3: In one cycle, the information read by the token sensor is transferred to the
memory and tl1é5inf0rmation in the memory is used to energize the light.

Step 4: The token sensor assembly are changed to Mode 1.

In two cycles the information is transferred from the token sensor assembly’s
memory to the token sensor controller.

The connector 410 may be an output connector that sends data and signals to the
next token sensor assembly in the serial string. The connector 410 may include the
following outputs:

Data Out B - the output of the token sensor assembly. If the token sensor assembly
is connected to another token sensor assembly from the output, then this line will become
data out A on the next token sensor assembly.

Data Clock B - 250 HZ clock signal. If the token sensor assembly is connected to
another token sensor assembly from the output, then this line will become data clock A on
the next token sensor assembly;

Loopback Switch Ctrl B - If the token sensor assembly is connected to another

token sensor assembly then the line will be at 5 V (binary 1). If not, then the line will be at
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0 V (binary 0) and the token sensor controller will know that this token sensor assembly is
the last token sensor assembly which is connected.

Input Select B - The selection of mode 1 or 2. If the token sensor assembly is
connected to another token sensor assembly then the line input select B will become input
select A in the next token sensor assembly.

Data In B - Feedback to the token sensor controiler. Connected if loopback switch
is closed, which occurs if loopback ctrl B is at 0 V.

" Dim Ctrl B - controls the brightness of the light sources. If the token sensor
assembly is connected to another token sensor assembly then the line Dim Ctrl B will
become Dim Ctrl A in the next token sensor assembly.

Referring to FIG. 7E, the token sensor assembly 130 may further include
driver 428, additional time-constant resistor capacitors 424 may be configured to flatten the
spike output from the surge suppressor 426 in the event of a power surge. As a result, the
circuit may avoid the use of cumbersome ground plate for suppression of voltage (26 kV)
spikes. The surge suppressor 426 is connected to drivers 428, general connecting wires,
and to Earth ground through a grounding strap, which is electrically connected to the Earth
ground wire, which is electrically connected to the third prong of the electrical power plug.
In addition, the token sensor assembly 130 may include a loopback switch 430 that
switches if the token sensor assembly is the last token sensor assembly in the serial string
of token sensor assemblies. FIG. 7E also shows the remaining portion of the power input
circuit 422 introduced in FIG. 7B.

FIG. 8 is a block diagram of an exemplary token sensor controller 500 (e.g., token
sensor controller 160 in FIG. 1). The token sensor controller 500 may include a power
supply 510, a processor such as an FPGA 502, and a clock generator 508. The FPGA 502
may contain the following components: a CPU 504, interface logic 506 and associated
wiring or contacts to connect with other components operatively connected to the
FPGA 502. The CPU 504 is a central processing unit that carries out each instruction of a
computer program in sequence, to perform the basic arithmetical, logical, and input/output
operations of the FPGA 502. The interface logic 506 is a circuit with logic gates to transfer
information between the token sensor assemblies 130 and the CPU 504.

The clock generator 508 is operatively connected to the FPGA 502. The clock
generator 508 is a circuit that produces a timing signal (known as a clock signal and

behaves as such) for use in synchronizing the operation of the token sensors (the Data
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Clk A line described above). The clock signal is generally a simple symmetrical square
wave. The power supply 510 provides power to the token sensor controller 500. The
connection between the FPGA 502 and the dealer input and display 150 uses an RS 232
standard for serial port communication with a custom computer protocol.

The token sensor controller 160 may be configured to perform different functions
that impact the operation of token sensor assemblies 130. These functions may be
performed one at a time. The token sensor controller 160 may read or change the state of a
memory 416 (FIG. 7D) of each token sensor assembly 130. The state of the memory 416
of each token sensor assembly 130 can be ON or OFF. The token sensor controller 160
may force the state of the memory 416 to be copied into the state of the light sources 320.
The token sensor controller 160 may also force the state of the token sensor 340 into the
memory 416.

The token sensor controller 160 may read the state of the token sensor
assemblies 130 by forcing all of the token sensor assemblies 130 to force the state of the
token sensor 340 on to each token sensor assembly 130 into the memory 416 at the same
time. If there is a token 265 present at this time, the memory will be set to ON. Otherwise
it is set to OFF. The token sensor controller 160 will then read all of the token sensor
assemblies 130 by shifting the state of the memory 416 into the token sensor controller 160
one at a time.

The token sensor controller 160 can set the desired state of all of the token sensor
assemblies 130. The desired state of each token sensor assembly 130 is shifted into the
memory 416 of each token sensor assembly 130, one at a time. The token sensor
controller 160 will force all of the states of each memory 416 of each token sensor
assembly 130 to be copied into the state of the light sources at the same time. If the
memory 416 is on the light sources will be on; otherwise the light sources will be off.

In addition, the token sensor controller 160 (e.g., through the FPGA 502) may be
configured to control the token sensor assembly 130 to poll the token sensor 340 only when
the light sources are off. As a result, the interference and potential misreads may be
reduced from the light emitted within the token sensor assembly 130 — particularly for
embodiments where the plurality of lights emit wavelengths that are within the region of
the spectral response that will trigger the token sensor 340.

The token sensor controller 500 may also be connected to the game controller 170.

The game controller 170 is a small personal computer that contains a dealer processor
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which has a small single board computer and an I/O board with sensor controller and door
switch. An example of a single board computer which could be used is an IB883 family
board from iBase Technology Inc. The token sensor controller 500 drives two mechanical
meters as well. The dealer input and display 150 has a capacitive touch screen display,

5  which is made by Zytronic PLC. The game controller 170 is connected to a dual monitor
panel (not shown) which is used to display the progressive values and other information
regarding the game being played at the table. An example of such monitors would be two
EFL 1903X from Effinet Systems, Inc., packaged as model number EFL 1903XD.

Each table’s game controller 170 is connected to a computer server via Ethernet
10 directly or via a serial link with an adapter to allow for Ethernet communication. The
server runs a MICROSOFT® WINDOWS 2000® operating system or later version of an
operating system based software program which has the following desirable functions
(amongst other functions):
1. A user interface to configure the progressive games on the link which
15  includes the game type (i.e., CARIBBEAN STUD® poker, THREE CARD POKER
PROGRESSIVE® game or PROGRESSIVE TEXAS HOLD’EM® game) to be selected
with pay table options along with the progressive meter start value, the amount
incremented to the progressive meter from each wager, the reserve amount from each

wager and the casino profit from each wager.

20 2. A tool to configure communication ports.
3. A tool monitor for progressive jackpot activity on the serial links.
4. A computer to generate reports on the system, user, wins (including W2G

tax forms) and other useful table game information.
An example of such a software program is the GAME MANAGER™ software sold
25 by SHFL entertainment, Inc.

When a top award in a pay table is won by a player (such as by a player attaining a
royal flush in CARIBBEAN STUD® poker) and the player’s token sensor assembly is lit,
the dealer (and casino supervisory personnel as well) enter that information on the touch
screen input at the dealer input and display 150. The player’s cards are visually compared

30  to the required top award by the appropriate casino personnel. The player’s hand can also
be verified by an i-DEAL® shuffler sold by SHFL entertainment, Inc. This shuffler is
described in detail in U.S. Patent Publication US2008/0303210. The i-DEAL® shuffler

can also provide an input into the game controller of a top award win or a lower jackpot or
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bonus win. The game controller communicates the top award win to the server. The server
then resets all of the progressive meters on the link to a start value or to a reduced value
when a lower award was made that was taken from the progressive jackpot amount. The
progressive jackpot amount increments until a player wins and either causes the meter to
reset to a start value (usually a top award win like a royal flush in CARIBBEAN STUD®)
or the progressive amount is reduced by certain wins (i.e. 10% of the meter would be paid
if a player received a straight flush in CARIBBEAN STUD®), which are paid out of the
progressive jackpot amount.

FIG. 10 is a flow chart 1000 illustrating a method of controlling a token sensor
assembly according to an embodiment of the disclosure. At operation 1010, the method
comprises detecting an absence of a wager on a token sensor assembly. Absence of the
wager may be detected if ambient light passing through a translucent cover of the token
sensor assembly is sensed by a passive ambient light sensor. As discussed above, both the
translucent cover and the token sensor may have predetermined wavelength ranges that at
least partially overlap to provide the token sensor with sufficient light for detection. The
wavelength range for the translucent cover corresponds to the wavelengths chosen for
passing certain wavelengths near that a peak wavelength, while filtering out other
wavelengths from entering the token sensor assembly. The wavelength range for the token
sensor corresponds to the spectral response of the token sensor for wavelengths to which
the token sensor has been tuned.

At operation 1020, the method comprises detecting a presence of the wager on the
token sensor assembly. The wager may detected if ambient light is blocked and not sensed
by the passive ambient light sensor.

At operation 1030, the method comprises generating light with a plurality of light
sources from within the token sensor assembly if the presence of the wager is detected.
The light generated passes through the translucent cover to the players and/or dealer to
indicate that a wager was made. The light generated may include flashing light initially
when the wager is placed or continuous light when the wager is locked by the dealer.
Other patterns are also contemplated, particularly for situations during game play when the
player wins the game or side wager.

At operation 1040, the method comprises ceasing to poll a condition of the ambient
light sensor while the plurality of light sources are generating light. To avoid interferences

and misreads caused by the light emitted within the token sensor assembly, the condition of
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the ambient light sensor may be polled only when the light sources are not generating light.
In some embodiments, the output from the token sensor may be ignored, disabled, or
otherwise not used to determine whether a wager has been made.

Additional Embodiments include:

Embodiment 1. A gaming table apparatus, comprising: a support surface; a token
sensor controller; and a first token sensor assembly operably coupled to the token sensor
controller, wherein the first token sensor assembly comprises: a container having a
translucent cover for supporting a token as a wager, the translucent cover configured to
pass wavelengths of visible light within a predetermined wavelength range, and
substantially attenuate wavelengths of visible light outside the predetermined wavelength
range; a passive ambient light sensor configured to detect a presence of the wager by:
detecting ambient light through the translucent cover if the token is not placed on the
translucent cover; and detecting a lack of ambient light through the translucent cover if the
token is placed on the translucent cover, wherein the passive ambient light sensor is
configured to operate within the predetermined wavelength range.

Embodiment 2. The gaming table apparatus of Embodiment 1, wherein the first
token sensor assembly further comprises a plurality of light sources operably coupled to the
token sensor controller and the passive ambient light sensor, the plurality of light sources
configured to emit light if the presence of the wager is detected.

Embodiment 3. The gaming table apparatus of Embodiment 2, wherein light
sources of the plurality of light sources are configured to emit light having a wavelength in
the visible spectrum that is substantially the same as a peak wavelength passed by the
translucent cover.

Embodiment 4. The gaming table apparatus of Embodiment 2, wherein the token
sensor controller is configured to control the plurality of light sources to flash on and off if
the presence of the wager is detected.

Embodiment 5. The gaming table apparatus of any of Embodiments 1 through 4,
further comprising a plurality of token sensor assemblies operably coupled in a serial string
with the first token sensor assembly, each token sensor assembly of the plurality of token
sensor assemblies having the same components as the first token sensor assembly and
another plurality of token sensor assemblies connected with the token sensor controller as
another serial string of token sensor assemblies, wherein the first string of serially

connected token sensor assemblies is coupled to a first port of the token sensor controller,
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and the second string of serially connected token sensor assemblies is coupled to a second
port of the token sensor controller, wherein the token sensor controller is configured to
manage the first string and the second string of token sensor assemblies.

Embodiment 6. The gaming table apparatus of Embodiment 4, wherein the token
sensor controller is configured to control the first token sensor to not poli a condition of the
passive ambient light sensor when the plurality of light sources are on.

Embodiment 7. The gaming table apparatus of Embodiment 1, further comprising a
plurality of token sensor assemblies operably coupled in a serial string with the first token
sensor assembly, each token sensor assembly of the plurality of token sensor assemblies
having the same components as the first token sensor assembly.

Embodiment 8. The gaming table apparatus of Embodiment 7, wherein each token
sensor assembly in the serial string includes a sensor mode controller configured to operate
the corresponding token sensor assembly in one of a plurality of operational modes.

Embodiment 9. The gaming table apparatus of Embodiment 8, wherein: a first
operational mode is a read mode configured to read a state of the passive ambient light
sensor; and a second operational mode is a shift mode configured to shift a saved state of
the passive ambient light sensor to a next token sensor assembly in the serial string,

Embodiment 10. The gaming table apparatus of Embodiment 7, further comprising
another plurality of token sensor assemblies connected with the token sensor controller as
another serial string of token sensor assemblies, wherein the first string of serially
connected token sensor assemblies is coupled to a first port of the token sensor controller,
and the second string of serially connected token sensor assemblies is coupled to a second
port of the token sensor controller, wherein the token sensor controller is configured to
manage the first string and the second string of token sensor assemblies.

Embodiment 11. A token sensor assembly, comprising: a container having a height
and side walls that define an inside perimeter and an outside perimeter of the container, and
a top surface and bottom surface of the container; a translucent cover disposed on the top
surface, the translucent cover configured to filter out wavelengths in the visible spectrum
that are outside a predetermined range for transmission through the translucent cover; a
circuit board secured to the inside perimeter of the container; and a passive ambient light
sensor disposed on a top side of the circuit board, the passive ambient light sensor

configured to detect a presence of a wager if ambient light is blocked from entering the
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container when a token is placed on the translucent cover, wherein the passive ambient
light sensor is configured to operate in low light conditions of 11 lux or greater.

Embodiment 12. The token sensor assembly of Embodiment 11, further comprising
a plurality of light sources and a light controller operably coupled with the passive light
sensor, and configured to cause the plurality of light sources to flash on and off if the
presence of the wager is detected.

Embodiment 13. The token sensor assembly of Embodiment 12, wherein the token
sensor assembly is configured to alternate between polling a condition of the ambient light
sensor when the plurality of light sources are off and not polling a condition of the ambient
light sensor if the plurality of light sources are on.

Embodiment 14. The token sensor assembly of Embodiment 13, wherein the
passive light sensor is configured to be disabled when the plurality of light sources are on.

Embodiment 15. The token sensor assembly of Embodiment 13, wherein the light
controller is configured to ignore an output of the ambient light sensor when the plurality
of light sources are on.

Embodiment 16. The token sensor assembly of Embodiment 12, wherein the light
controller is further configured to hold the plurality of light sources on when a dealer locks
the wagers during game play.

Embodiment 17. The token sensor assembly of any of Embodiments 11 through
17, further comprising an operational amplifier operably coupled with the token sensor, and
configured to operate in a high gain mode.

Embodiment 18. A token sensor assembly, comprising: a container having a height
and side walls which define an inside and outside perimeter of the container, and a top
surface and bottom surface; a translucent cover disposed on the top surface of the side
walls; a circuit board secured to the inside perimeter of the container; a plurality of lights
disposed on a top side of the circuit board; a passive ambient light sensor disposed on the
top side of the circuit board; and a light controller operably coupled with the passive
ambient light sensor and the plurality of lights, and configured to: control the plurality of
lights to emit light that passes out of the container and through the translucent cover
responsive to the passive ambient light sensor detecting a presence of a wager; and not poll
a condition of the passive ambient light sensor if the plurality of lights are emitting light.

Embodiment 19. The token sensor assembly of Embodiment 18, wherein the light

controller is configured to control the plurality of lights to emit light by flashing the
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plurality of lights on and off responsive to the wager initially being placed, and holding the
plurality of lights continuously on responsive to a dealer input locking the wager.

Embodiment 20. The token sensor assembly of Embodiment 19, wherein the light
controller is further configured to be reset responsive to a dealer input unlocking the wager.

Embodiment 21. The token sensor assembly of any of Embodiments 18 through
20, wherein the passive ambient light sensor is capable of operating in light conditions
between 11 lux and 400 lux.

Embodiment 22. The token sensor assembly of Embodiment 21, wherein the
passive ambient light sensor is capable of operating in a high gain mode.

Embodiment 23. A method of controlling a token sensor assembly, the method
comprising: detecting an absence of a wager on a token sensor assembly if ambient light
passing through a translucent cover of the token sensor assembly is sensed by a passive
ambient light sensor; detecting a presence of the wager on the token sensor assembly if
ambient light is blocked and not sensed by the passive ambient light sensor; generating
light with a plurality of light sources from within the token sensor assembly, the generated
light passing through the translucent cover and out from the token sensor assembly if the
presence of the wager is detected; and ceasing to poll a condition of the ambient light
sensor while the plurality of light sources are generating light.

Embodiment 24. The method of Embodiment 23, wherein the passive ambient light
sensor is capable of operating in light conditions between 11 lux and 400 lux.

Embodiment 25. The method of Embodiment 24, wherein the passive ambient light
sensor is capable of operating in a high gain mode.

Although specific ranges, specific compositions, and specific components have
been identified to enable preferred practice of the present technology, one skilled in the art,
reading the specification and viewing the figures, understands the generic concepts
disclosed herein. This understanding enables the use of alternatives and options and design
changes within the skill of the ordinary artisan in the electronics and imaging field, without

undue experimentation and within the scope of the claims.
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What is claimed is:
1. A gaming table apparatus, comprising:

a support surface;
a token sensor controller; and
a first token sensor assembly operably coupled to the token sensor controller, wherein the
first token sensor assembly comprises:
a container having a translucent cover for supporting a token as a wager, the
translucent cover configured to pass wavelengths of visible light within a
predetermined wavelength range, and substantially attenuate wavelengths of
visible light outside the predetermined wavelength range;
a passive ambient light sensor configured to detect a presence of the wager by:
detecting ambient light through the translucent cover if the token is not
placed on the translucent cover; and

detecting a lack of ambient light through the translucent cover if the token is
placed on the translucent cover, wherein the passive ambient light
sensor is configured to operate within the predetermined wavelength

range.

2. The gaming table apparatus of claim 1, wherein the first token sensor
assembly further comprises a plurality of light sources operably coupled to the token sensor
controller and the passive ambient light sensor, the plurality of light sources configured to

emit light if the presence of the wager is detected.

3. The gaming table apparatus of claim 2, wherein light sources of the plurality
of light sources are configured to emit light having a wavelength in the visible spectrum

that is substantially the same as a peak wavelength passed by the translucent cover.
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4. The gaming table apparatus of any of claims 1 through 3, further comprising
a plurality of token sensor assemblies operably coupled in a serial string with the first token
sensor assembly, each token sensor assembly of the plurality of token sensor assemblies
having the same components as the first token sensor assembly and another plurality of
token sensor assemblies connected with the token sensor controller as another serial string
of token sensor assemblies, wherein the first string of serially connected token sensor
assemblies is coupled to a first port of the token sensor controller, and the second string of
serially connected token sensor assemblies is coupled to a second port of the token sensor
controller, wherein the token sensor controller is configured to manage the first string and

the second string of token sensor assemblies.

5. A token sensor assembly, comprising:

a container having a height and side walls that define an inside perimeter and an outside
perimeter of the container, and a top surface and bottom surface of the container;

a translucent cover disposed on the top surface, the translucent cover configured to filter
out wavelengths in the visible spectrum that are outside a predetermined range for
transmission through the translucent cover;

a circuit board secured to the inside perimeter of the container; and

a passive ambient light sensor disposed on a top side of the circuit board, the passive
ambient light sensor configured to detect a presence of a wager if ambient light is
blocked from entering the container when a token is placed on the translucent
cover, wherein the passive ambient light sensor is configured to operate in low light

conditions of 11 lux or greater.

6. The token sensor assembly of claim 5, further comprising a plurality of light
sources and a light controller operably coupled with the passive light sensor, and
configured to cause the plurality of light sources to flash on and off if the presence of the

wager is detected.

7. The token sensor assembly of claim 6, wherein the token sensor assembly is
configured to alternate between polling a condition of the ambient light sensor when the
plurality of light sources are off and not polling a condition of the ambient light sensor if

the plurality of light sources are on.
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8. A token sensor assembly, comprising:
a container having a height and side walls which define an inside and outside perimeter of
the container, and a top surface and bottom surface;
a translucent cover disposed on the top surface of the side walls;
a circuit board secured to the inside perimeter of the container;
a plurality of lights disposed on a top side of the circuit board;
a passive ambient light sensor disposed on the top side of the circuit board; and
a light controller operably coupled with the passive ambient light sensor and the plurality
of lights, and configured to:
control the plurality of lights to emit light that passes out of the container and
through the translucent cover responsive to the passive ambient light sensor
detecting a presence of a wager; and
not poll a condition of the passive ambient light sensor if the plurality of lights are

emitting light.

9. The token sensor assembly of claim 8, wherein the passive ambient light

sensor is capable of operating in light conditions between 11 lux and 400 lux.

10. The token sensor assembly of claim 9, wherein the passive ambient light

sensor is capable of operating in a high gain mode.
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AMENDED CLAIMS
received by the International Bureau on 19 September 2015 (19.09.2015)

1. A gaming table apparatus, comprising;:
a support surface;
a token sensor controller; and
a first token sensor assembly operably coupled to the token sensor controller, wherein
the first token sensor assembly comprises:
a container having a translucent cover for supporting a token as a wager, the
translucent cover configured to pass wavelengths of visible light within
a predetermined wavelength range, and substantially attenuate
wavelengths of visible light outside the predetermined wavelength
range;
a plurality of light sources operably coupled to the token sensor controller and
the passive ambient light sensor, the plurality of light sources .
configured to emit light if the presence of the wager is detected; and
a passive ambient light sensor configured to detect a presence of the wager by:
detecting ambient light through the translucent cover if the token is not
| placed on the translucent cover; and
detecting a lack of ambient light through the translucent cover if the
token is placed on the translucent cover, wherein the passive
ambient light sensor is configured to operate within the
predetermined wavelength range, wherein the token sensor
assembly is configured to not poll a condition of the ambient
light sensor if the plurality of light sources are illuminated
regardless of whether or not the token is placed on the

translucent cover.

2. The gaming table apparatus of claim 1, wherein the token sensor
assembly is configured to not poll the condition of the ambient light sensor by ignoring
a signal generated by the passive ambient light sensor if the token sensor controller
determines that light was detected while the plurality of light sources were

illuminating.

AMENDED SHEET (ARTICLE 19)
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3. The gaming table apparatus of claim 1, wherein the token sensor
assembly is configured to not poll the condition of the ambient light sensor by
deactivating the token sensor assembly if the token sensor controller determines that

the plurality of light sources are illuminated.

4. . The gaming table apparatus of claim 1, wherein light sources of the
plurality of light sources are configured to emit light having a wavelength in the visible
spectrum that is substantially the same as a peak wavelength passed by the translucent

cover.

5. The gaming table apparatus of any of claims 1 through 4, further
comprising a plurality of token sensor assemblies operably coupled in a serial string
with the first token sensor assembly, each token sensor assembly of the plurality of
token sensor assemblies having the same components as the first token sensor
assembly and another plurality of token sensor assemblies connected with the token
sensor controller as another serial string of token sensor assemblies, wherein the first
string of serially connected token sensor assemblies is coupled to a first port of the
token sensor controller, and the second string of serially connected token sensor
assemblies is coupled to a second port of the token sensor controller, wherein the token
sensor controller is configured to manage the first string and the second string of token

sensor assemblies.

6. A token sensor assembly, comprising:

a container having a height and side walls that define an inside perimeter and an
outside perimeter of the container, and a top surface and bottom surface of the
container;

a translucent cover disposed on the top surface, the translucent cover configured to
filter out wavelengths in the visible spectrum that are outside a predetermined
range for transmission through the transiucent cover;

a circuit board secured to the inside perimeter of the container; and

a passive ambient light sensor disposed on a top side of the circuit board, the passive
ambient light sensor configured to detect a presence of a wager if ambient light

is blocked from entering the container when a token is placed on the translucent
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cover, wherein the passive ambient light sensor is configured to operate in low
light conditions of 11 lux or greater; and
a plurality of light sources and a light controller operably coupled with the passive
ambient light sensor, the light controller configured to:
5 cause the plurality of light sources to flash on and off if the presence of the
wager is detected; and
alternate between polling a condition of the passive ambient light sensor
responsive to determining the plurality of light sources to be off, and
not polling the condition of the passive ambient light sensor responsive

10 to determining the plurality of light sources to be on.

7. The token sensor assembly of claim 6, wherein the light controller is
configured to not poll the condition of the passive ambient light sensor by ignoring a

signal generated by the passive ambient light sensor.

15
8. The token sensor assembly of claim 6, wherein the light controller is
configured to not poll the condition of the passive ambient light sensor by deactivating
the token sensor assembly.
20 9. A token sensor assembly, comprising:

a container having a height and side walls which define an inside and outside perimeter
of the container, and a top surface and bottom surface;
a translucent cover disposed on the top surface of the side walls;
a circuit board secured to the inside perimeter of the container;
25  aplurality of lights disposed on a top side of the circuit board,;
a passive ambient light sensor disposed on the top side of the circuit board; and
a light controller operably coupled with the passive ambient light sensor and the
plurality of lights, and configured to:
control the plurality of lights to emit light that passes out of the container and
30 through the translucent cover responsive to the passive ambient light
sensor detecting a presence of a wager; and
not poll a condition of the passive ambient light sensor if the plurality of lights

are emitting light.
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10. The token sensor assembly of claim 9, wherein the passive ambient

light sensor is capable of operating in light conditions between 11 lux and 400 lux.

11. The token sensor assembly of claim 10, wherein the passive ambient

light sensor is capable of operating in a high gain mode.

12. The token sensor assembly of claim 9, wherein the light controller is
further configured to poll the condition of the passive ambient light sensor only if the

plurality of lights are not emitting light.

13. The token sensor assembly of claim 9, wherein the light controller is
configured to control the plurality of lights to emit a pattern of light responsive to
detecting game situations selected from the group consisting of placement of an initial

wager, placement of a side wager, and a game outcome.

14. The token sensor assembly of claim 13, wherein the light controller is
configured to control the plurality of lights to emit a continuous light responsive to a

dealer locking the wager.

15.  The token sensor assembly of any of claims 9 through 14, wherein the
light controller is configured to not poll the condition of the passive ambient light
sensor by at least one of ignoring, disabling, or not using an output from the passive

ambient light sensor to determine whether a wager has been made.

16. A method of controlling a token sensor assembly, the method

comprising:

detecting an absence of a wager on a token sensor assembly if ambient light passing
through a translucent cover of the token sensor assembly is sensed by a passive
ambient light sensor;

detecting a presence of the wager on the token sensor assembly if ambient light is

blocked and not sensed by the passive ambient light sensor;
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generating light with a plurality of light sources from within the token sensor assembly,
the generated light passing through the translucent cover and out from the token
sensor assembly if the presence of the wager is detected; and

ceasing to poll a condition of the ambient light sensor while the plurality of light

sources are generating light.

17. The method of claim 16, wherein generating light with a plurality of
light sources includes generating light having a wavelength in the visible spectrum that

is substantially the same as a peak wavelength passed by the translucent cover.

18. The method of claim 16, wherein detecting a presence of the wager on
the token sensor assembly includes operation of the passive ambient light sensor in low
light conditions of 11 lux or greater within a predetermined wavelength range of

transmission through the translucent cover.

19. The method of any of claims 16 through 18, wherein ceasing to poll the
condition of the ambient light sensor includes at least one of ignoring, disabling, or not
using an output from the ambient light sensor to determine whether a wager has been

made.
20. The method of claim 16, wherein detecting the presence of the wager

includes the ambient light sensor being capable of operating in light conditions

between 11 lux and 400 ltux.
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STATEMENT UNDER ARTICLE 19(1) (RULE 46.4)

Applicant has submitted an amended claim set under Article 19 of the PCT in
which the as-filed claims 1, 3-5, and 8-10 have been amended and claims 2, 6, and 7 have
been canceled. The claims have been renumbered, and new claims 2, 3, 7, 8, and 12-20
have been added. The amendments to the claims are more fully described in the Letter
Accompanying the Article 19 Amendments, which is also submitted herewith. The
amendments to the claims have no impact on the description and the drawings.
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